In three-point-measurement we make 3 classes of dilutions. V1, V2 and V3 are arranged in geometrical progression, the logarithms of which being in arithmetical progression. Such a dilution modus as (1000, 2000, 4000) has a class interval of 2 times, the logarithm of which being 0.301; and such a dilution modus as (1000, 1780, 3170) has a class interval of 1.78 times, the logarithm of which being 0.25. Other dilution modi, the logarithm of which being 0.4 or 0.125, will be illustrated in later examples. •˜ 3.1 THREE-POINT-MEASUREMENT, USING THE ARITHMETICAL
MEANS OF TWO DIMENSIONS
The experimental data are put in the following table 3.1.1. and, unfortunately V3 showed almost no reaction. If V1 and V2 are still distinguishable, we will pass into a two-point-measurement.
Had we made another classes of dilutions, that is (2000, 3560, 6320), we might have been able to obtain a V3 somewhat more remarkable.
If V2 and V3 are of almost the same size in the majority of injections , we are led to suspect a non-specific . reaction, the cause of which may be either in the inoculum or in the constitution of the animal. And, if V1 and V2 are still distinguishable, we will try to calculate a two-point-measurement for some help.
(4)
As noticed in section 1.1, Q1, Q2 and Q3 are three pairs of lines parallel to the backbone of the animal. Q1 lies near the backbone, Q3 near the abdomen, and Q2 intermediate. As noticed in section 1.1, each V of each M corresponds each other on these Q-lines.
(6) why three-or more-point-measurement was desired instead of two- Since F261 (0.05) =4.22, SM is non significant, because F0=2.5 is smaller than 4.22. Accordingly the value 0.92 is not always a sufficient evidence that M2 is weaker than M1 in potency.
You will remember another calculation method of potency in section 1.1.
(a). The fiducial limit of estimated potency (0.92) lies between 0.76 and 1.1. This purports the same conclusion as stated above.
Some of you may ask: "There are two estimates of potency which do not agree with one another.
Which is better or appropriate?
The confidence limits for respective estimates are not the same. Which may we choose?" These questions require further elaboration.
For the present I am of opinion that some discrepancy between two estimates is not worthy of mention in view of their wide fiducial limits.
And these limits are subject to vary according to the hypothesis under which we are testing.
You will see in later section (chapter 4) that there is a limit of technique.
And a large value of potency is hardly to estimate at a stroke. Use of the method of least squares requires that the test and standard are very close to each other.
And a confirmatory test observing this rule is indispensable.
Returning to our subject, we will proceed our calculation on redness, which may have a different value of potency from that obtained by induration. •˜ 3.2 CONFIRMATORY TESTS Now that we have estimated a potency, we will confirm it whether it is true or not. The value of potency estimated by the formulae mentioned above cannot be expected to be an exact one, because the correlation between the logarithms of dilutions (x) and the arithmetical means of reaction diameters (y) is not complete.
See
The correlation coefficient cannot become 1 .0, unless SM, SN and SQ are zero. Such a good experiment can never be expected . And the potency estimated is nothing but a presumptive value. We do not intend to neglect the superiority of Masuyama-Umezawa's law , though we have cited this example. It is only for the sake of simplicity of computation that we dispensed with square roots, getting along with arithmetical means in themselves, especially when two-or three-point-measurement is carried out. If the interval between V1 and V2 or V1 and V3 is small, the use of arithmetical means has no large difference from the use of their square roots.
When we make many-point-measurement ranging over large intervals from V1 to V6, it is desirable to keep Masuyama-Umezawa's law, the superiority of which is described in the later section.
•˜ 3.4 CONFIDENCE LIMIT
We learned something about confidence limit in section 1. 1. (a) and 2.5. Some supplements must be given in this section.
(A). In (2) (b) of section 2. 5 we said that we were able to find the range of errors within which SM falls short of significance, using the F-distribution (1) Individual difference of sensitivity of test animals. To make this difference as small as possible, we begin with a preliminary test with a 2000 times diluted tuberculin.
We pick up those animals which show about an equal size of reaction.
Then we proceed to the proper potency test.
(2) Difference due to locations. This is to some extent inevitable, and is stated in section 2.8.
(3) Errors due to the technique of injection.
Error in dosis, whether a volume of 0.1 ml is precisely injected or not. The depth of injection, whether it is superficially or deeply injected; to say nothing of a false injection subcutaneously made. With all precautions which would minimize these sources of errors, the estimate obtained would be still erroneous, and the accuracy of experiment is far from our desire. The correlation between the logarithms of dilutions (x) and the sizes of reaction (y) would hardly become 0.85, still less 0.9 or over. 
The width of margins from the beginning of V1 to the end of Vn. This width must as far as possible be enlarged against a large value of potency to be measured.
Even if this rule is observed, it is not recommendable to measure too large a potency at one stroke. It is better to make a preliminary dilution of the stronger tuberculin, and compare M1 and M2 at a level of about equal strength. We will state this subject in the next section.
•˜ 4.2 THE WIDTH OF MARGINS FROM V1 TO Vn AND THE LIMIT
OF POTENCY MEASURABLE
The width of margins from the V1 to the end Vn is of importance to estimate the value of potency measurable.
In case of two-point-measurement, the margin is the interval between V1 and V2, and in case of three-pointmeasurement the margin covers from V1 to V3. Which is preferable as a test animal, the guinea pig or the rabbit? Of course, the guinea pig is preferable as a test animal. We get a better sensitizing on a guinea pig than on a rabbit.
The border line of redness is more dictinct on the guinea pig than on the rabbit. Besides, the induration is not manifest on the rabbit, though we have sometimes a very marked induration on a rabbit, when a tuberculin made of infusion broth is injected.
The rabbit, therefore, is not used nowadays.
• Not entering into such an experiment, we will make some considerations about the calculation formulae, which are different from the two-point-measurement. For 3-point-measurement
•¬ For 4-p.-m.
•¬ For 5-p.-m.
•¬ For 6-p.-m.
• One of the reasons why the regression coefficient became so small in its absolute value lies in the method in which we pooled the readings of redness on H1 and H2. As the sizes of redness become very small in the interval between H1 and H2, the pooling of the results of H1 and H2 makes the deviation of sizes very large, i. e. Sy2 is made larger. Hence, f=Sxy/SY2 becomes smaller. (2) Proving the difference of two potencies in confirmatory tests . As described in section 3.2, M1 is diluted so far as to match . M2 with regard to the potency on induration.
At all events, M1 should not be stronger than M2; it is well to try again and again until we have M2 somewhat larger than M1 , diluting M1 more and more.
At last, we shall have a result illustrated by diagram 1. In these schemes of experiment I is separated by the null point from R . The "d", that is M2-M1, has positive sign on induration and negative sign on redness. Hence, the logos becomes always positive in induration and negative in redness, resulting that the potency on induration is always larger than the one on redness, irrespective of whether the regression coefficient in induration is larger or smaller than the one in redness.
And now we would not meet with such a vexed result that (M2-M1) in induration is significantly larger than (M2-M1) in redness and yet the potency on induration is smaller than the one on redness.
Let us bring our discussion to a close now. After all, we have some examples, which seem to have different potencies according to whether it is measured on induration or on redness.
In the majority of cases there is no remarkable difference between the two potencies. As it is sometimes very difficult to read the redness at 48 hours on guinea pigs, we should have more erroneous readings by that time.
And the correlation between the sizes of redness and the doses of injected tuberculin becomes very small, the regression coefficient becoming very small in its absolute value, following that the potency comes nearer to 1.0. 
